The concept of Smart City (SC) has been popular recently, and has been adopted by many cities in the world with various implementation and development. As the world most population now concentrates on urban area, a sustainable city planning and management become important. As the population keeps growing, pressure and tension on a city arise: space for living, waste management, traff ic congestion, suff icient clean water resources, and other issues. Beginning in around 2009, the concept of SC was designed to solve problems related to city growth in a sustainable manner. By using technology, Internet of Things (IoT), and community participation, SC aims to make the city a livable place for its inhabitants, putting people as the center of interest and in quality of life in sustainable manners as ultimate goal. This paper aimed to deliver a study on the trend of SC adopted by two cities: Amsterdam and Jakarta. The study was conducted through literature review. The data were analyzed to compare the concept of SC in each city from different parameters, focusing on the development process, technological adoption, political and institutional arrangement and implementation. The results show that each city has specif ic strategy to implement SC, based on their economic, social, environment and demographic characteristics. It is also important to underline that the main concept of SC is to attract related stakeholders in taking charge of their roles for the success of SC. Furthermore, both cities has a sharing vision in putting environment as the main framework of the development of SC.
A. Introduction
As world biggest population now tend to concentrate on urban area, the cities experience more pressure compared to decades ago. Urbanization gives many benef its to cities: boosting economic growth, providing job opportunities, supporting national development and enhancing quality of living in general. However, as a city grows, it impacts on a more complicated management system related to economic social, and environment quality in order to make a city a pleasant and sus-tainable place for living. As the population growth, pressure arise: limited land available for business and settlement area, traffic congestion, pollution, source of fresh water, waste and sewerage managements. They are common classic problems faced by a growing city, not to mention social problems such as quality of living, criminalization and economic gaps, emergence of slum area. A failure of management of a city might jeopardise its economic, social and environmental sustainability, therefore leads to failure in making a city , Bhumi, Jurnal Agraria dan Pertanahan, volume 5, no. 3 (special edition), hlm. 68-76. DOI: 10.31292/jb.v5i3.393 Copyright: ©2019 Sukmo Pinuji, Wahyuni. All articles published in Jurnal Bhumi are licensed under a Creative a liveable place for its citizens (Neirotti et al. 2014) . Therefore, a feasible and sustainable urban planning become a key factor in urban management system. It is mentioned that future development giving broad opportunities for a new technologybased solution as alternatives on urban planning and living, giving solutions on urban management system in an effective and holistic manners.
The concept of Smart City Initiatives (SCs) has been emerging since 1990s, as a breakthrough in resolving city problems using technological approach. Has been adopted by numbers of cities throughout the world in various ways and domains, it is diff icult to identify shared def inition and common current trend of SC (Neirotti et al. 2014) . However, it is agreed that SC adoption shares a common concept in utilizing of technology to resolve city problems in an effective and efficient manner, as well as in the use and management of city resource. It was mentioned as intelligence urban development, due to its ability to provide solutions and improve living conditions of the cities in a sustainable manner, using limited assets and other challenges. Various adoptions of SCs do not necessarily indicate city performance as general. The idea of SC is to promote a better living conditions and sustainable urban management using its own resources as eff icient as possible. It includes enhancing human resource capacity of the citizens to actively taking part on the initiatives as a part of self-system to integrate economic, urban, demographic and geographic resources of a city as a living system of the city. Paralleled with that idea, it is also difficult to conclude a common guideline on the success of SC, or key factors in implementing it, since different city have different problems, characteristics, and resources.
A common system of calculating SC performance was introduced by the researcher using Coverage Index (CI) analysis, by calculating the number of application domains launched by the city and its relationship with economic, social, geographic, demographic and environmental characteristics of the city to f ind common points and differences of each city in performing SC (Neirotti et al. 2014) . This paper aims to compare the adoption of SC in different cities. To simplify the process, description and comparison used classification of domain implemented in CI analysis. Two chosen cities that has been implementing SC are Amsterdam and Jakarta. The slection of these cities was based on the consideration that they are able to represent cities from different continents, with different development stages and different characteristics of cultural background, despite its common characteristic as a metropolitan with multi-ethnic and multi-background population. The comparison does not necessarily aims to find the best implementation of SC in the selected cities, but rather to explore more on the common practices of SC and how they use their resources to tackle their problems through SCs.
First part of the paper introduced the concept of SC in relationship with sustainable development as a key motive of its implementation, thus accepted as common background on the concept of SC. Second part of the paper discussed about the concept of CI analysis to determine city performance on implementing SC. The classif ication of domain and sub-domain implemented on SC was used to describe the f indings and draw conclusions as the results of the analysis. Third part of the paper introduced the adoption of SC in selected cities, presented using components of CI analysis. Finally, a common sharing of the implementation of SC were drawn in the last section of this paper, to f ind out the key factors on the success of SCs, obstacles and how the SCs are able to bring the city into a more liveable and sustainable place for living.
B. Smart City and sustainable development
Urban expansion is something unavoidable in this modern era. Cities become more attractive for most people, as it provides job opportunities, better living condition and a more dynamic life. In 2018, the UN reported that 55% of the world population was living in urban area, and by 2050, it is projected that the number will increase as 68%. This condition, however, gives more pressure to the cities to provide a feasible, yet sustain-able place for the citizens. Population pressure impacted on several areas: degraded quality of environment, increase of energy consumption, scarcity of space and living area, not to mention the increase of social problems as well as other issues (Hoornweg, Bhada-Tata and Kennedy 2013; Buhaug and Urdal 2013; Uttara, Bhuvandas and Aggarwal 2012; Dociu and Dunarintu 2012; Madlener and Sunak 2011; McKenzie 2008; Santamouris et al. 2001 ). Numbers of studies were conducted to identify and value these impacts on many sectors, and all come to one conclusion: a sustainable urban planning should be implemented in order to provide a liveable and sustainable city. Urbanization is something unavoidable, but its effects can be mitigated through a comprehensive urban planning.
Began in 1990s, the concept of Smart City (SC) becomes more popular in recent days. Many cities in the world claimed that they have adopted the concept of SC to solve common urban area problems in various focuses and methods. It is diff icult to describe the def inition of SC into a single description since SC has been adopted in various aspects and methods, depending on the characteristics of the city. However, it is believed that the implementation of SC shared a common aspect in taking advantages on technology to resolve crucial problems such as traff ic, pollution, poverty and over-population (Dameri 2017; Anthopoulos 2015; Dameri 2013) . Moreover, Dameri (2013) also highlighted that the concept of SC is used to identify a large scope of various solutions and city programs, involving different types of technology without any well-def ined goals. Some papers also highlighted that SC initiatives are usually performed in a more bottomup initiatives rather than the top-down ones as conventional urban planning has been done. It was begun with projects and initiatives using technology, including information-technology and Internet of Things (IoT) (Letaifa 2015; Dameri 2013; Cosgrave, Arbuthnot and Tryfonas 2013) .
Furthermore, researches also mentioned that the concept of SC is able to promote Sustainable Development Goals (SDGs), by developing a more integrated services and more sustainable footprints. In a traditional urban development concept, a city is mentioned to have higher energy consumption rather than other areas. The bigger the city is, the higher the energy consumption, thus related to higher resource consumption and leaving higher energy footprint. However, by the concept of SC, energy consumption can be reduced, productivity level can be increased, city problems can be resolved and resource management can be implemented in a more efficient way. Several cities as pioneer in implementing SC including Rio de Janeiro, Barcelona, Copenhagen, Dublin and Amsterdam.
As mentioned before, the development of SC is different in different cities. Each city has its own concept of the development of SC initiatives, it is context-specif ic based on their focus of interests and what problems they should resolve, or how the city project itself in improving their performance. However, on his study, Phadtare (2017) showed that there is a link between SC initiatives with SGDs, while most of the programs in SC are, indeed, usually linked with SDGs, such as smart ecology, economy, government, living and environment. In many cases, the design of SC initiatives bring the enthusiasm in improving quality of life and promoting city resource management in an eff icient manner using smart technology and community empowerment.
C. Introduction to CI analysis
First introduced by Neirotti et al. in 2013, the concept of Coverage Index (CI) analysis was used to value performance of the city in implementing SC. As mentioned before, it is diff icult to determine a common description of SC that can be applied generally. It is also diff icult to conclude goals of SC, since the nature of SC does not come up with certain visions, but rather to elaborate complex problems with available technology and resources, as well as involved stakeholders, including citizens. While SC project is broad in scope and range, CI index is used to classify the domain of each project launched on SC, and then is used to value the performance of the city in imple-menting SC. As samples, 70 international cities have been valued using this classification method and were analysed its relationship with economic, social, geographic, demographic and environmental characteristics of the cities concerned. By using this classification, it is possible to find out common points and differences on the implementation of SC in different places of the world (Neirotti et al. 2014 ). However, the score of CI did not solely represent a city performance.
The concept of CI divides SC projects into 6 domains: natural resources and energy, transport and mobility, buildings, living, government and economy, and people. Each domain then is divided into several sub-domains, as described in Table 1 . In a CI analysis, a value of 1 or 0 is assigned to each domain and sub-domain, depending on how a city implements the projects on the concerned domain. The value of CI is an indication of the ability of an SC to develop projects and consolidate best practices in a smaller or larger scopes of vertical domain (Neirotti et al., 2014) . This paper did not value the implementation of CI in sample cities, but rather to describe the implementation of the projects performed by each city sample to conclude general practices and differences of the projects. It is believed that the city samples have different characteristics of economic, social, demographic and environment, even though they all are metropolitan cities with population of more than 3 millions. 
D. From Cities to Cities: The Implementation of SCs in Different Place
This part describes the implementation of SC initiatives in two different cities with different characteristics: Amsterdam and Jakarta. Both cities are metropolitan, inhibit by more than 3 million people from various backgrounds. The cities also the most inhabited city in their country and mostly inhabited by migrants. Amsterdam is chosen as an example of a more well-established city implementing SC initiatives and referred as one of the most prosperous city in implementing smart city initiatives.
a. Amsterdam Smart City Initiatives
First began in 2009, Amsterdam is one of the cities implemented smart city initiatives. This program was introduced as "Amsterdam Smart City Programme", as a collaboration between the Amsterdam Innovation Motor (AIM), the energynetwork operator Liander, and the municipal of Amsterdam, with the aims to achieve sustainable economic growth, eff icient use of natural resources and a high quality of life. The area of interest of development includes smart housing, open data, smart grid, home energy storage, connectivity and smart mobility (Amsterdam Smart City 2019).
As the most populated city in the Netherlands, Amsterdam is inhibited by 866,737 people within the city proper, 1,380,872 in the urban area, and 2,410,960 in the metropolitan area. Amsterdam also attract tourists all around the world, with approximately 5,340,000 tourists visit per year, and most of them (4,359,700 people) are foreign tourists (Amsterdam 2019).
The f irst development of Amsterdam Smart City began with the recognition that there were many available data that can be used to improve urban living. As data availability is the key success in implementing smart city, it is important to collaborate with diverse groups of stakeholders, private or public sector, to realize the goals of SC in term of data collection. This has been considered by the municipality of Amsterdam, and this initiative was designed as a collaboration between the governments, knowledge institutions, companies and foundations. The program focused on four societal transitions: energy, digital city, circular city and mobility (Amsterdam 2019). It is also important to giving a highlight that community and residents play important roles in the development of the city, and Amsterdam Smart City engages them through its partners, by online community and offline events. Amsterdam Smart City also gives opportunities to the community to take part in the program, and become a member of the community. Up to now, there are 6,955 members joined the community, and there are numbers of institutions and organizations joined on the program partners. The platform also gives opportunities for the members to share their initiatives and ideas related to SC.
There are numerous products provided by Amsterdam Smart City on several themes with different goals: digital city, energy, mobility, circular city, government and education, and citizens and living. The community members are invited to participate in developing a program for Amsterdam Smart City based on the themes. The products can be a web-based application, technology innovation, invention, social activities and other forms. There are more than 80 products that has been launched. Table 2 below describes how Amsterdam Smart City adopted the themes of SC initiatives in some domains based on CI. 1. Community participation is the most important success factor in developing a smart city. In many cases, a program was developed based on the community needs to be useful for everyday life, also to ensure that the project will attract people to use it in their daily basis. 2. Data integration from various sources were essential, both private and public, online and offline. Without data, smart city initiatives would not implement optimally. It is also necessary to use crowd sourcing data, to provide real-time data. 3. The initiative is iterative. In many cases, it began with simple inventory that inspires others to invent other projects. A room for creativity and participation is essential, since Amsterdam Smart City emphasized on participation of the community. Therefore, it is important to make the citizens feel getting involved with the projects and interested in participating. 4. Public-private partnerships play essential roles in the success of smart city initiatives. Without support from private sectors, the implementation of SC will not be optimal. This partnership will also boost SC f inancially and be useful to develop innovations. 5. The essence of SC is indeed the use of technology and IoT to improve quality of life, but the programs are not necessarily technology-based products. For an example, the initiatives can be social events to gather people with the same interests or needs.
b. Jakarta Smart City (JSC) Initiatives
Jakarta is a city with the highest urbanization flows in the world. It is inhabited by around 10.6 million people and is dominated by productive age population with an age range of 15-64 years, with a number of 7.5 million people (http:// katadata.com 8 August 2019). The cultural background of Jakarta's population, which comes from almost all ethnic groups in Indonesia, makes the character of the people of Jakarta to be an inclu-sive society. Jakarta is also the highest centre of economic activity and a barometer of Indonesia's economic growth. Jakarta's per capita income is the highest GDP in Indonesia.
Jakarta is targeting to achieve smart city in the year of 2025, which bases on the 6 pillars: sSmart Governance, Smart People, Smart Living, Smart Mobility, Smart Economy and Smart Environment. Smart city must be beneficial for the whole community so that they can get a better life (Jakarta Smart City 2019).
As a transitioning city, Jakarta has to find its own strategies to achieve this vision, of which could be different with other cities regarding to its cultural, economic, geographic and demographic background. Learning from other cities, which are classif ied as legacy city such as Amsterdam, New York, London and Toronto, or the new cities such as Dubay, Putra Jaya and Songdo, the most challenging aspect in the transitioning city is infrastructures. This discussion is highlighted on how JSC giving efforts to provide infrastructures for a better quality of life regarding the concept of SC.
The Jakarta Smart City initiation began in 2014, as stipulated through Governor Regulation No. 280 of 2014 concerning the Establishment, Organization and Administration of the Jakarta Smart City Management Unit. This initiative is a collaboration between the Provincial Government, PT. Qlue Indonesia and PT. IBM. PT. Qlue Indonesia is a provider of qlue applications and PT. IBM Indonesia is a provider of software and hardware, including Subject Matter Experts/SMEs (consultants) in the field of information technology (Ziadi Yossomsakdi and Wijaya 2016; Novianti and Syahid 2017) . Jakarta Smart City aims to become an integrated information-hub of Jakarta. To achieve this goal, the government agencies and all of its working units are required to disclose their data. As an integrated information hub, JSC uses crowdsourcing as a method of data collection. In particular, this is practiced through public reporting tools that are integrated with JSC: Qlue, Waze and @petajkt. In these projects, citizen participation is the cornerstone of JSC initiative (Putri, Ch and Tanaya, 2016) . For example, Qlue application is known as a program that provides information on Jakarta such as traff ic condition, public service delivery and flood report based on crowdsourcing data. This program promotes deeper citizen engagement to create more effective public services using technology (Putri, Ch and Tanaya 2016) . Qlue application is inspired by the term clue which means clue or 'clue' or it can also mean 'to complaint' . This concept is used to realize the vision of JSC that is transparent and involves public participation. Qlue is an application that can be accessed by all city residents and anyone who wants to get services from JSC (Novianti and Syahid 2017) . Qlue is integrated with applications for stakeholders, the City Government and SKPD, which is called CROP (Cepat Respon Opini Publik). Qlue is also a means for the citizens to submit complaints about services provided by city managers, such as health facilities, cleanliness of city parks and highways, environmental order, and various other infrastructures linked to CROP and integrated on the Jakarta Smart City website. Qlue can also be accessed by residents to facilitate citizens to participate and also provide space for citizens to take the initiative to make changes or improvements to the lack of services by doing community movements. The Provincial Government of Jakarta continuously creates various innovations and programmes, including infrastructure development with environment-friendly concept to serve the city inhabitants in smart ways. The interesting part regarding infrastructure development is JCS involving the society and private sector to design and planning.
As stated in the method part, this paper will analyze the performance of JSC implementation in CI domain. Table 3 . The description and performance of Jakarta Smart City based on the domain in CI The description of JSC performance in CI domain above indicates several point as lesson learned, as described below.
1. Private sector plays important roles to initiate JSC. At the beginning of the JSC initiation, the private sector and the DKI Jakarta provincial government became the central actors to start JSC. 2. Public participation plays important roles to the success of JSC initiatives. Lack of public participation will cost some misleadings in the JSC implementation, because the needs of the citizen will bring up gaps with the government initiations. 3. JSC initiatives need strong commitment among stakeholders. Government, citizens and private sector are engaged together to run smart city. 4. Information and communication technology was not the dominant key factors of JSC initiatives success story. The mpre important one was participation of stakeholders. The ICT and IoT played roles as enabler sof JSC initiatives. 5. As a high density city, Jakarta faces more challenges to encourage its citizens, as part of the enablers, to participate more in driving JSC in order to sustain their own livelihood.
A. Conclusion
Finally, conclusions were drawn from lesson learned of the implementation of SC in the research study of the two cities. 1. Each city has specif ic strategy to implement SC. Amsterdam, as the city that f irst initiated SC, already had infrastructures at the beginning of the initiation. Meanwhile Jakarta, classif ied as transitioning city, has to provide the needed infrastructure such as wireless f idelity backbone, electricity, public area, etc with the green concept. 2. The main concept of SC is how to attract stakeholders to play their roles in making the cities work and provide sustain livelihood for its inhabitants. Both Amsterdam and Jakarta has common policy to engage citizen, private sector and government collaborating their energy to develop their cities.
3. Environment became the main framework in the Smart City development. 4. The essence of SC is how to enable better quality of life using technology and IoT, even though it is not the only key factor. The most important thing is how the involved stakeholders engaged by either digital-based or manual-based application system.
